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(57)Abstract: 

PURPOSE: To obtain a water-sol. polymer having an 
excellent processiblity and a high electric conductivity 
by reacting a specific hetero-bicyclic monomer with a 
sulfonating agent. 

CONSTITUTION: A compd. of formula I [wherein R1 and 
R2 are each H, 1-20C linear or branched alkyl, alkoxy, 
primary, secondary, or teriary amino, trihalomethyl, or 
phneyl; X is S, O, Se, Te, S=O f Se=0, Te=O r or NR3; R3 
is H, 1-6C linear or branched alkyl, or (substd.) aryl; 
provided that alkyl groups of R1, R2, and R3 and alkoxy 
groups of R1 and R2 may contain carbonyl, ether, or 
amide linkages in their chains] is reacted with a 
sulfonating agent to give a water-sol. conductive 
polymer of formula II (wherein R1 and R2 are each as 
defined above; M is a cation such as an alkali metal ion 
or quaternary ammonium ion; and m is 0.2-2), which has 
an excellent processibility and a high electric 
conductivity and is useful for an electrode, a sensor, an 
electronic display an antistatic material, and an optical 
material. 
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IR-120B) T"<*>3Z%imm-?2>£tlC&r)Mm 

1 8 0mg^ o t#p,nrc#y^--ox^^ hMtm 

[0047] (,mmm4) 
-»s (i) -pasnsafrtKoBifi^ffi 

< R 1 = R 2 =H. X=S. M = H* > 

Mi&T. ftmm (2 0% SOs ) 2. Oml^rXn 



(9) 



EFIHPF6-4 9 18 3 
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fcBSBN. OmlfWci, 3-^Hu^Vf7t7f 
> 5 0 0 m g*«»L4tf 6i*o < D fcM, 1 *«# 
^mitco S^BJKttjRfefcJftofco 9 0°C{ciD 

g*bfc£ c %fi»»ttiK%lcfBn&«5L 3«llttfc:u: 

iB*T4Dj!M»#Uft^ 1 0 0 0ml jjOCftlAfco *S 
»OpH*i; 9klBWL|^Jtjai«K*oT«l«Rtf 
10 0ml fcWBLfco *LT*««BE«*at«a5R 
»UIft*'j7-«3 9 0mgffft. »6tlft*Uv 

7C*#«ffi (%) [Ca H< Oi.es S i.s ] 

tmm 

C ; 5 4. 5 4%, H;2. 27%, S ; 28. 18% 

mmm 

C ; 5 5. 3 3%, H ; 2. 98%, S;2 7. 4 5% 
C0 0 4 8] «ttN5) 

hrs (i) T«sn*a^»oaBa^rffi 

<R ! =R 2 =H, X=S, M = N a + > 
fBBSBBk (2 0% SOa ) 2. Og^lOtlc^L 20 
fcfcca-'V £^0& 1 , 3 -ist KP^Vf7t7f> 
-2-XMWF5 0 0mg (4. 0-5U*;W« 
«»bftff5«)o< 9fcA0*.fc o ttKUTSfilcRU- 

U 3 0»»S*»ttHftbfco fijfcfi^ft* 10 0m 
l<O0. IN Na OH/MeOHtc£tP$£ii\ 
g|lc£9#g6bfco Bf***l OOmli^U ?§#t 

«S8iiLTM#yv-4 3 Omg^fffco ff^tlfc 30 
7Bg##rffi (%) [Cs H2.88 O3.36 Si. 12 N a 1.12 ] 

c;44. 81%, h ; 1 . 34%, s ; 16. 73 

%, N a ; 1 2. 0 2% 

mmm 

c ; 44. 21%, h ; 1 . 13%, s ; 16. 53 

%, N a ; 1 2 . 8 4 % 

[0 0 4 9] (^#g#lj6) 40 

-a« (i) -p*sn*a*f*oaBfi^rtt 

<ri =R2 =h, X=S, M = N a * > 
£X£Hft(T* fgSfifftSI (2 0% S O3 ) 2. 0g^ 

Vf7t7f>4 0 0mg%mWWo< 0 fcftl 

L/co f©MS*T«L, Ht£9 O^iciraSfcb/ci^C 

£&ofc 0 1 0 0 m 1 (DO. IN NaO 
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»**ioomiiLis*u mmc&vmffl&mmi-h 

2 2 0mg^i/Co S6tlfc*UT— OU VX^^ 
h;K Rtf I RX-^ b;l/«HfiK0y 1 T»6tifcfeOfc 

[0 0 5 0] (^S&0IJ7) 

-ssiS (i) j!p6hikc (id atf/*ft»HRa: ai 

I ) AtDXflt 

USSWI 1 T»5 ftfcS'&tt: 50mg^*2ml iCfgft? 

;l/*«ricU ^ST, 0. SWJyh^OHBFi 
/T * h - h U (*# 6 %#*r) b*W 

[0051] mmms) 

HRSC (I) fr6HK (ID Rtf/SfcttHteR (II 
I ) ^\<D^j& 

*Sfc0O 3 T*» 6 nfcS'&f* 5 0 m g 2 m 1 »C«# 

U ^ST. 0 . 1 -t/l// y *y h h 5 7*71/ 

*«ft*WK:jfeaEb, J. Am. Chem. Soc. , 
1 1 0 , 2 9 8 3 (1 9 8 8) T^6ftTl/^H* - 

p o p p i n g tmm^mm^mmLrco c<d£?ic^ 

H* <Ottffl*tftffibfcCfcfc:«fct>* IBK- 

ocfcjWWBSn. hrsc (id -e«sti«ffc*«Ka* 

[0 0 5 2] (HJSSCT9) 
Hfc£ (I) *>6-»S (III ) 

^jEfSfi^J 1 -eft&ftfeSdtt 100mg«2ml \Ci%& 

= 5X 1 O- 5 S/cm^e>o = 8X 1 0 1 S/cmAt 
±#bfc 0 **>ffc c<Ol**7XS«J:i)««U 7C 

jcMfttiim (%) TCs H3 S2 03 Na 1 0.3 J 

»mb 

c ; 3 5. 25%, H ; 1 . 10%, s ; 23. 49 
%, N a ; 8. 4 2 % 
I ; 1 3. 9 5% 

mmm 

c ; 35. 47%, h ; 1 . 34%, s ; 23. 55 

%, N a ; 7 ./ 9 8 % 

1 ; 1 3 . 7 4 % 



(10) 
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[0053] mmm\o) 
-ass (i) T«*n*a^f*o«ja*j* 

<R» = R 2 =H. X-N R 3 , R 3 =CHs , M — N 
a + > 

^iST> ^SBKS! (20% S 0 3 ) 2 . 0 m 1 £rA*X 
/eEfiE8£ 4 . 0ml ^Mc Advan Heterocy 
c. Chem. 10, 113 (1969) &£IC£%}<D 

«#L*#&«>o< DfcftI*. 5B#W«#*ttWTc 0 t 
Oft, 9 0t:»cftPj»LfefcC5, 3B#H»fcliK«itt± 
Hfefcftofco EJ&«^»*1 0 0m 1 OMeOHtCit 

bs^ &L&mic&*)ttmi,rco mf*%o. 5 no* 

IWt^ h U 9 A7K*gfl£ 10 0ml tc jgfr U ^Wlc J; 0 

ft. T§«®i£. Kffiiei»LTIMa*Uv-3 8 0mg« 

IR: (KB r disk, cm 1 ) ; 1 803w, 1 
412 w. 1314 m, 1225 w, 1194s, 10 
4 2 s t 7 5 0 s 

[0054] mmmi 1 ) 

(I) ?8SftSi*»OKB»ffi 
<R' = H, R 2 =0 (CH 2 ) 9 CHs . X=S. M 
= N a* > 

mmm. (20% so 3 > 2. omi^AnM 

8. 0m 1 ^:0 < t^^Lfci:C5^r^¥2-2 4 2 
8 1 6^*^fc^O»tt7?«ifibfc5---'rS/;l/**S/ 
-1, Kn^VW7fV5 OOmg^Iff 

bft*^6«>t>< D£*n*u 1 ^ra*»*Mttfc 0 ^Oft 
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9 OXfcftffl&Lfcfcc*. 3 O^ftJcCiSlSJKtiHefc 
ftofco JEJSiE^*! 0 0m 1 00. 5N NaOH 

** 1 0 0 m I te»*>U i^fc J: 9jW&«SW- h »J 
-1 5 0mg«#fc o f#"E>nfc#Uv— CDUVX^ h 

[0055] (uttwi 2) aHP**aa«*2:LT. * 

?jH30R) tto=l. 4 S/cmt^/co COijfclR 

*HS«*siaT» 2 3b^.raKSftfes«e#sofii«^ 

[0 0 5 6] OfeNM 1 3 ) WF«*£#f*fc IT, * 
IteSlOOOrpm) J&ffiV^T^fljU ISO. 0 5 m 

£<Dmmm&&WT*&9. mmmum7. 8xio 5 

Q/DT^oTCo 5 0 0 n mC0«HSJtOSiS^i 

9 6%T*feO, I^tt<OiS^#ilT^o/Co 

1 (C^^"o 

[0 0 5 7] 
[Si] 



IhUKSc (rpm) 


wmm Um) 


maim (q/d) 


(%) 


2 0 0 


0. 2 5 


1. 5X1 0 6 


8 3 


5 0 0 


0. 1 0 


3. 8X1 0 5 


9 3 


1000 


0. 05 


7. 8X1 0 B 


9 6 



[0058] cmmm 1 4 > lt, 

l^*i:*'Jlf-;l/7;l/3-;V (IM5 0 0) 

1 aa%#t?7j<}g^. xtr>3-^— (^i§T. mis 

SlOOOr pm) ^rfflV^T^PU |im (M§fi* 
TCo J ft 5 0 0 n m©5fM©Sl$fi 9 7 

coo59] &mm 1 5 ) mmm 2 1 Hi*©^ttT?« 

<^ ^fM;bA7 5K (DM F) J ¥ i JX3-)\,K>\>* 

K (DM SO) , N-^^;Hfn'jK> (NM 
P) „ ^y-yWcfeWST-aDofc 

[0060] (ussct 1 6 ) mmm 1 0 {cfB^co^r^ t* 



ci^g2 000)2 omm%*^tt7mm*w. 

fiSt«:^0WL/i„ C£D7B«g»€>«Sfitn;{i8x l 0 8 

[0061] GftMM 1 7 ) jUSStflJ 1 tc8e«©#i£ X-M 
iiLrc7j<^tt#attfi^{*l 0M«%i:^'J tr-;i/T;l/ 
3-/1/ (l^fi2 0 0 0) 1 2M%£#t?7j<ig?R£\ 

< OfclfttU 1 BfiStBbfco »«E3a»&Wttt 

= 2xi0- e S/cmf$oft„ CCDg^i?r||gg&!|9 t 

mmnttTWav-vJismttttm-sitittc.^ mis. 



(11) 
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e#gtia= 5 x 1 O- 2 S/c m^\^±^LfCo Hfc^ 

c <Dmm<Dm%&mmz o . 3s/cm^ v±m l fc 0 
[oo62] c^fiBj i 8 ) mmm z ictm^m^m 



Iwt* lwt% 
lwt% 5wt% 
lvrt% lOwt* 



[0 0 6 4] 

[0ffi<9fgJji3:lttBJi] 20 
im 1 ] 1 T»» /cfi-g^Oi&g (W A V E L E N 

GTH) i:®^ (ABSORBANCE) ^H^^ 



$SP*W 6-49183 

20 

JCXtfV+^Xh (iJSTlOOOrpm) b/co 
^(D^mWmM*^ 2 tc^-To 

[0 0 6 3] 

[S2] 



1 X 1 0 7 Q/D 
3X1 0 T Q/D 
3X1 0 1 Q/D 



[^ 2 ] ^jftStfU 1 T^fcM^cO^S (MOLECU 
LAR WEIGHT) £ffi.mmm (RE TENT I O 
N TIME) (Dm^^VjW^—^^— isBl/fu 

[^3] mmm i ^mrcm^o^nmm^^ h?\< 

[0 4] USStfd i i?mrcm^fc<Dy ^ ;lLsiclrtlsTft~D 

im s ] mmm z T*mrzn^fo<Di&§. (wavelen 

GTH) tmtm. (ABSORBANCE) ^tUV 



[01] [02] 




. {vs . SODIUM POLYSTYRENESULFONATB) 

500 1000 1300 

WAVELENGTH (nm) 



&ffl¥- 6-49183 





i^mmjE i ] 



C«*«2] -0gj£ (II) 
[ft 2] 



(13) 



W6-4 9 18 3 




(SO, - ) * 

( SO.'M) »-« 



(*t>, R 1 *5J:t>*R 2 HZtl^timtLlCH. Sfctiitt 
g»^L Ci -CEoWT/l/^l/tt^fc^T 

/^*->I> 1$. 2«5S/cti3«iZ5>S, Ml ap 

S, CK Se, Te$ft(iNR' "Cfe^o R 3 (±H, C 

i ~c 6 <Dmmtzrc&ftmio')\>*>\sm, ti<iii 

^Hftor>J~>bS«»r. ±12 R 1 , R 2 , R 3 
©T-Mvl/SSfctiR 1 . R 2 ©T/bn^^aco^cftc 

ti. H* feKliNa' , Li* . K* f07;l/A'Ji 

s-i** i/^ti^ 4 ist >^ •> Aio* ^ 

R • R * 

,(S 0 3 "M) 



5 



( Z ) s^j 



(ID 



C#^fIE2] 

[tt*iR3] -fiSsSQII) 
lit 3] 



- (Ill ) 



mVzi> L < i*#miH<D c i ~ C20 ©7;^;HSfttt7 

S, O. Se, Te$fct±NR 3 T-&3<> R 3 (±H, C 

«>U<{i^«^<7)7'U-;I/*^*-r„ ±83 R 1 > R 2 * 
R 3 ©7;b+;Htft(iR' , R 2 <DT)l>^*zsm<Dm 

t?„ Mfi, H* feKliNa' , Li* , K* m<OT)l 



[¥*£«IE3] 

CffilE^Sa^] 00 0 9 

[0 0 0 9] 43<tT>'cn^«^t^RD*/$rc{i<t# 

i) 



(14) 



W8B¥6-4 9 18 3 




GW» R' > R 2 » X. R 3 , M, m{±±fB-a§^ ^HL, 1 2 ) -?*£tt3{fc3M?tiS£'& 



CffitBB] ¥fiK5^ 1^260 
[#MffiIE 1 ] 




BflErtSJ 
[W#*4] 

HI: 4] 



HRaS (iv) 



(IV) 



(5»ttU R' fccfctfR 2 ti^ti^ftifeiEtcH, S/ciiit 
fe L < C i ~ C 20 CD 7 ;I/4=- tvm * fc « Z 



S, CK Se, Te. S=0, Se=0, Te=OSft 
t£N R 3 T'feSo R 3 f*H, Ci ~Cs cOil^Sfcti^ 



(15) 



ftfflW- 6-49183 




(xS^ R' *5<fcT>*R 2 ti^*Vfftffij£tCH. ^fcteiS 
®ttfcL<«#il&tf«pCi ~ C 20 <DT)\>* ;l/S*fc(±7- 

S, 0, Se. Te« £/c(±NR 3 T*&S<, R 3 f*H. 

tmWt<D7V->m*t3i-to ±fBR' , R 2 , R 3 
OT^HSfcliR 1 . R 2 tOZybn^iyS^tS^tc 
itij;^-)W x— vvK 75 K*S-&*ft«tc#t?o ) 

o-rass ( i ) nmam T'&ztizitmmmit^tsm 

HMS«uE33 



[«IE*fii«Si£] BID* 

[M^5] -figS (V) 
Ut 5] 



( V) 



0 0 4 1 

[*KE»ffi] mm 

[00 4 1] 

[fMH «SWfc*V^tt, -figs (IV) *fctt (V) 

*fMis-e-c-iK5£ (i) Tigain -e^gn^fb^P 



